Introduction
Apathy is defined as a lack of motivation towards goaldirected behaviour [1] , and is a common symptom in neurodegenerative diseases, for review see [2] . Apathy is found in all types of dementia [3] , while being prominent in Alzheimer's disease (AD) occurring in up to 92% of patients [4-6] and vascular dementia [7] . In frontotemporal dementia (FTD) the presence of apathy can be used to support diagnosis [8] , with a prevalence of 62% to 89% [9, 10] . An apathetic subtype of behavioural variant FTD has been proposed, with defining characteristics of apathy, inertia and avolition [11] . Apathy is also the most common type of behaviour change in amyotrophic lateral sclerosis (ALS) [12] , with a prevalence of between 31% and 56% [13] [14] [15] and is a key feature of defining ALS with behavioural impairment as part of the ALS-frontotemporal spectrum disorder [16] . Up to 50% of patients with Parkinson's disease (PD) exhibit apathy [17, 18] and it is the most frequently reported neuropsychiatric symptom in those with PD dementia [19] . Apathy is also persistent and progressive across all stages of Huntington's disease [20, 21] , is a feature in progressive supranuclear palsy (PSP) [10, 22] and is also relatively common in multiple sclerosis [23] . The prevalence of this symptom in different neurodegenerative diseases provides opportunity to investigate the underlying subarchitecture of apathy.
It is now widely accepted that apathy is syndromic in nature [24 ] and is composed of different dimensions/ subtypes. As the concept of multidimensional apathy has evolved there has been discord with regards to the number and defining characteristics of these subtypes, with a need for refinement of definition and measurement [24 ] . Here we review the past and emerging concepts of apathy in the study of neurodegenerative diseases and present a unified Dimensional Apathy Framework.
Evolution of multidimensional apathy
The evolution of models of apathy has been influenced by different research methodologies. Most have come from a psychometric approach, wherein subtypes are based on different descriptors and measurements of observed behaviour [25] [26] [27] [28] [29] [30] . In contrast, others rely on experimental and/or a neurobiological approach, focusing on brain damage or imaging neuroanatomical correlates [31, 32] . Table 1 shows a chronological summary of key multidimensional apathy concepts.
Despite varying definitions, most models retain a tripartite structure and many have emerged in parallel with specific measurement scales. The original conceptualisation of the cognitive, behavioural and emotional/affective subtypes [25] was based on observations of patients, prompting development of the initial diagnostic criteria for apathy [1] and also the Apathy Evaluation Scale (AES). This was the gold-standard, one-dimensional 
